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(54)Title: PLASMA ETCHING DEVICE 
<54)«1» <D%m ^yXvx^fy^g 



(57) Abstract 

A plasma etching device which has an auxiliary electrode 
enabling realization of a uniform density of generated plasma on 
the surface of a base and which enables uniform etching with 
respect to the base without depending upon pressure and without 
rotating a magnetic field applying means. The plasma etching 
device has magnetic field applying means which has two parallel 
plate electrodes I and II and RF power applying means, with the 
base set on the electrode I, and which is horizontal and 
unidirectional with respect to the surface of the base where 
plasma etching is carried out In this plasma etching device, an 
auxiliary electrode is provided at least on the upstream side of 
the base in a flow of electron current generated by the magnetic 
field applying means. The auxiliary electrode includes a local 
electrode arranged on the side facing the electrode II and means 
for adjusting impedance provided at a part of the local electrode 
to be electrically connected with the electrode I. 
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2 6 ( d) a, i o 3 tmm iioi £<Dfmtti&izgm 1 1 7 b^ts 

CJ\ l 7 b*^ yt°-^>x^S-T'S¥ai 0 4 i^oTi^Ji^ 

*^1"o H26 (c) ~ (d) Tlis %®2Ml l 7©^#$^|S!g-r*C<!:li 

io j:oTs pfffecDm&j yM-yy^tm^xiho ttz, %m&m\ 1 7 ©ash 

oi^T'^(, ^HSl 0 3 ilg I 1 0 1 ^©Pal©^ >t°-^> 

x^m^©fi{-is^t-^«^m/c-r 0 

H2 6 (e) (is mmW& \ 0 3<hTOI 1 0 1 tCDffl^^yryy-tLxn 
15 HI 1 8 1 3 >7*>1f- 1 19 fcifclts ^©SH 1 1 8 (h 3 1 19*H> 

f-^>X*iSft-r5^Ul 0 4i/,i:oTO5i^t. H2 6 (e) Xte, 

h°-^'>X^bJ}a^o */cHI2 6 (e) Cfc^t, ftgJiftffil 0 2^Mlfei 

M*4 (r7n>, s i o 2 ^) TtftsKU ^:i:3>f>t^^«i:-5S^aff^ 
20 IfAL/ct© OT*) fc*©ffi©H?!li:l/rW£ft5o C©jg£f >f-^ 
>x^ISt§¥gl 0 4 0, lil 10 1 <hftglft®ggl 0 2 

* ©&£ >r > tf - ^ y x ^igMM-f S c t oj^ t « <5 „ 
±is^m«si o zzmfctzmtLxxu m*.\ih l > Cu, Si. 

25 SiC, >y ©(f^n^3Wa»Cffl^^tlSo 

d-2) mwimmi o 3©*£g 

^Bf?m@i 0 3©ip§ mmmmi 0 3i^>t-^>x^iit^si 0 4 

i^PJl^il^W^^^li. ffifW)*® 1 0 2 ©(!*$&■*-) i±. f^OglT'l^ 
©SH)g**A:-rfc«>ClifeJ:-e3 0~4 Omm^T^SCI^LT, *«© 
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£fcEin?W\ ^i^^^^-SS^l 0 8 2 0 Omm^-,tl,^ 

*%HJ^«TOm@©&f?1M XtemWl 0 8©1MX#3 0 OmmiS 

Zf7Xv&&0mffitoftrt<Dmk&7fc-? o 02 3fr£ % #]/Ltf2 OmTo r r 

o&tivtts mmmmi 0 3 1*2 ommtDmw&tuz* Emm-?®?? x-?®m 

( 1 - 3 ) JUflfrgffi 1 0 3 £jgtj-5&f? 
ll£Dy7.X7X 7 f>^lim fi£*i©EPtt!^& 1 0 9£LT. 

o-^fS]it^-Wr^M5 1 5 £EPflin?* -5 D RM y 

ffiflis® 1 0 2 (DummmttzZo 

3 3.7- (Vdc) 1/2 

(mm) : R= 

. B 

vmZUZo Vdcte-t?;U7/<^7XSft, BliMt'ifeSo C©5*>£>. 
Vdc= 2 0 0 V, m%&&2 OOGOl^ R(i^2mmgJKT**Ci^^ 
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m 6 li, MI 10 1, ft&ftffi 1 0 2 1 0 8 <DtiLWMfa%7fi Ltzm 

SC^ttWfS0T*>So H6 0ffifiijm® 10 2li, J^5r%@ 1 0 3 t4 >t°-V> 

1 0 2 e £f£tf<5 - <h^W-C*5o ffiMWM 1 0 2 e ©SftHKJ: 0> ftggftttg 
1 0 2 efi4©g#l 0 8 Wmi^Kfcl^T U^-XttWOH ("fttfr 
06lc^STOEn-C*L^|SilciitriI») ^°M<htt£ 0 *©*g^ ffi 
10 fijrQ& 1 0 2 efflj©£{* 1 0 8 ©WlfSlif&Kfc 3.x y * Sft*^ 

[33ICfc^T> 0 2#<4#fil£tl-U^®<2. &ffi"f<5lll*©fci«> 

15 f»(9DRM^I^/;x 7 f>^ltli, y f- >?'iiK©Ej 

i^ftg^ttSo H3ti, un§ i i ©<wj&^*fcjsfflWH£ 1 o 2©@ei^-r¥ 

25 -f* (3, «t©±aEffl-C©**fiT*HSiET# %mtxib z> Z £ sMfffSTifc 
Z> 0 fSk M£[I]$52tf^Sft4agli. »BJKJ;3<h::3©75X-?©iSj- 

J:oT> *figHB^©ffiJttaS 1 0 2li±iEL^«fiR*^-rSfe4i> N MiTS:/ 
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^ (Ei 6 (b) ) izito. 5mmmmi&.<^^xLtotnf^mi-<Dmmt<m 

lot, -fy x^izMznzmw.mmwM(D%mz, mzm#<D^tmbm 
&&i^mMfc(o%m£Qj*yi'-x<DW l m\HTm< os^k^ (o. 
l-immfis) ) is^ir £©#*?£ u\, mz^ 'ikm(D$kftT°mi£% uzmm 

ztz, mpammtmrni ©gft£$iSL-a^# (-y-ty^) loiai© 
FbIhi^ mmiizmi&tzmi&<oteML<, ^ ^mmmmx'^tzm^m 
mfrmmftt xm^i < ti sEK«t o as < -r * c i ic «t o , Rf)BT*ffi±-c?& 
20 ±Ltiw?-ti i mmnMfrimfc^xi*-x\zmirz:ti)<X'£z<Dxft£ u\> 

#±©:^X^&)t©^-ik£W*:^ Kft££©y? XvW-T*feSiR± 

©7k^M Ci^tl^EiiO WM^IS] ^12 IW 3 Sli^ £ £ b 6 H jg £ 
25 *£*I,T^*j&<n Sfe^"f*J:-5l^ d©F«USI«SgI I©4"D9U 06*^5> 
KfltfiHC LfcJfftK-C*S 1 I ©fl« 1 0 7 Kfl5J3tt£Ento«C £l;:«koT» 

( 2 ) mm i i 105 

H4li, 01ICfct>T*ffiI©flflJfr£*fc*ffiI I©¥ffiHT*5o 
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1 1 1 o 5 li, m^izm^Htz^M i o 6 t^fM^co^m&mm 
izmm^ntzn-m^ \ 0 7 tfrbmf&ztixist)* *gi io uzKfttz&w. 

^<h^mi^ ©Pallia nmUzMfa-?Z>m%WOteg:<irZ>z.£lzJ:t)^ 

io ximunm i tsutHMfii 1 1 <t©fM*> r«s i 1 1 x&tntzQm 
m-fttkt zmm&jtz-/? x^mmom^m^m^mxm -> tzitmw o . i 

$ m i o±^«s$tifcas#©^5«*x buis«@ 1 1 zmtifrzH. 

m^(D^my%frzfoffl)$ic>mmftizmw-fz>z\ ttz^^x, mmznt^^juy 

15 ' <-f T X«ft©ifit, ^-tt^SI^T'^ £ ©Tiff So 

H4RtfE]7 (a) fcfctv^ £&I I 10 5^Mt5Wl0 7^4^ 

133 6 (a) IITF-Tck -5 IC, ffi I I 1 0 5%mi£-tZft8Bl 0 7*< N |5] 
— ©-f >e-^>Xfr££SH*&l 0 7 a£LTt>©£l\, 
20 g|3 6 (b) KTjrf <fc 9 IC, WM I I 1 0 5 <5WSa|U 0 7# 

«?»ftffl£fift©_tMJ (EgflJ) Kffl^-f £gB5> 1 0 7 b*<flfe©SB# 
i07cJ«k»)(6</j:*«J:-5j^ gfcS-f >t°-yyx©flIii££l&(;fTk$;b*£ 
t\, 

25 ±ftUfcS'K *H^»^5^Jiftf8S 1 0 2 («t)^^«g 10 3) (S N 

^~y^nm^xom^±0^yx^mm(oi^-^mn6tz^K^%x'$>^ 

Lj&\Lfc*<&. *3&l[l3Effi**ffi I I 1 0 5Tii. S 4 liTR-TrtfflilOBS 
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i o 6 y vm&t u *#j©«s i o 7 izmmm&mu uxfc <o . t fcEn 

5 |5JSfc, 1 0 6 1 0 7 ©iC^i^?&£Enfl[]-f &©T'te 

o 7®^{cii;^&^EnjaL/c*^H^oji^ N m 8 ©m@ 

i o 6 tmwn® i o i <DW5\zMWfo*m\\uz%^<Dm&*T^o 
io ^8©&*^-m N i 1 1 o 5±mzmm 1 1 o i t\t 

■v-imrn 1 1 (otimft i o 7 x-w& 1 1 o i ^Mn^fcc e#j$3£ 

g]7©$||B^^ffl( ( ^§C<i:{CJ;oT^ 1 2 OGau s s ©B&IB&tfJ-^KTO 
J#£fflt^75x'v-e\ «Mreiiil3t2 0-3 0 V(DffifflV&^tz-teJi7/< 
Y7X^&Vdc©'<7\y* (max-min) £\ #?P.ETIiifcV U^KC^T^^ < 
20 ^-^Ci^aT^i^^o Cftfcj:0> iy^mOTjitteS^x^©^- 

K §£iP $ ft 5 - <t ft < U x v f- > 7 y p -tr x £«fg*-<r 6 d £ ^T' # 
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So 

::t\ i*i#l©*@ i o 6 ©its*? <kWfflij©®S l o 7 ©^giitoa-r^S 

flJt'f XA<2 0 OmmO^tlWl 6 Oram, 2 6 Omraitt-jXlW ^ 
^BSTttM® I 1 0 1 tCtftA-TSW^tft* 1 3. 56MHz, H 

1 1 cDwgap i o 7 {cjftA-rsffi^ift* i o omh z i l^*<. mm 1 1 ©*W3 
an o 7 ic&A-f *iSJiafcid\ mi i o i «t fjiS5i^ift»-c*n(*ipf5r«'5^ 

10 $t>ic, *^Tiis «&i i©fl.jaau o 7KHWnf *i§Jiifc£2j^ US 

I ©JIM (itUTI 3. 5 7. 1 2MHz*W^n^ 

©2«lcPS^$n-5t>©-Clitt^) KttLTi^l^*f&Tf££LTfc«K ffil 
©S^CWLTib«W<tt«^-Ci»m*»*C<i:*<"C#So 1rtlt>*>W& I »= 

13.56MHz, 4 0 OWEfl^U/cit, Vdc*ijBft^tij£ll@ I I ©*WS 
15 gtf 1 0 7^© 1 0 OMH z ©EPftrtttjIis 7 5 ~ 1 0 0 Wt t ^IS^tfiT^ 
ho c©m^(i, 7?XW9kW\z&i)&'}>mt1rZ>ifl. W&l 1 ©^JiSP 

1 0 7^©91*D'iJS*^W«Sl*^©fcJ;*0. 2 5te*Ht£lVt6 0 

(3) 7°n-trX^'X©^A-r^M 

^+>'<1 0 0©*^7p*X#*#»A^*18fll£LTttx El4iC^-riZ 
20 ^)©> + 9-^\-y K4 1 4£fflt,^C 0 •> + 7-'\.y K4 1 4 (i, H@ I 1105 

^D^xm^x^ii oo©^gj^t> N s^i©±ic«g^n/c 

g#l 0 8MLTiBrt^--itt'5«J;-5i:i«»t$#-5c:<i:{C«fc»3x Sftffit'O 
^X7D-fe^D f S)SMt/chJII4^x©J:b^-{C^oci^T^'S 0 C©-> 
25 t9-^-yKli, ^^©i-yf-^^fct^-CfiSttft^il-SfeC-Cd&So 

(4) 2o©«iRtn ifrsttflfefflate-a-frfiat (2a^EtetB^ra) -\© 
ME 

2J^Mjg^itTii, 3Sl<hS@I I©PM>«-t?£>3 0 ^H^TtiC© 
F^H£ 1 0-2 Ommlii^Ufc^ CO&frTCI**^©*® I I (ffi 
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3 0 0mm^±©gft*ngtt£K£/^|5gii. 7n-tr X# 7.<D±m*itiflM 
# N ifZtonfflmtW^XtttWmfSm* 3 0 mmJsLtfc-f SjfcgjMii-C < 
Ztmt>tlZo M4\ZiStfZftto<DW&l 0 6<h*MM©«fil 0 7© 

5 ffivk%m9<D£dlzm£Ls *HWJ©«ffil 0 7O^SiI 1 0 1 Kifio'tffcfil 

mew i 0 7' „ 107" zmiz>^tx\ m*zti6ifx<Dm% 

X b° - K * ffll fc L oo 7' 7 X7 *$IE * (f -5 C t £ t ti Z> Z. t W&fri X t * 
±i$ Ltz 2 o©H^ I SO' I I Xvx -y f-.v^gBt"*-* ai; 

tm-t a *<n *^ w - ti & ©umij krb^ $ © -c t*tt t \ 

i ) 

M£flH\ j$t&M©&fi;£&*£/c.t\ m& i izmmwt.'mj] (i 3. 5 6 

20 [MHz] ) £muLtzmz£f&Uz7?Xv%m<Dft%i&m'<tz 0 

mSMMl 0 2(4, iiii©En^TOl 0 9 <c<fc 4@ (Nffi, Sffi x 

Wft) ©^(S]£4M>£LT4#|i]Uc*>©£fflW.: 0 *LT, -#|S]©*ii 
(#iR(4*l 0 2 e) K-fk (t-fcfc"^ tt& I 10 1i-> 

a-bZlttz*m) U SI*5©3^|nI©TO«g (#iJx_(4*l 0 2w. 1 0 2 n, 
25 1 0 2 s) ^7D-f^ ^ttSI t^Z>Z.tK&*)^ *B WOffiMtt «©$»££ 

i o 2 1*, #«tt©ww (a i ) frbtizmmm 1 o 3 £ N 

5¥S 1 0 4 <h LTf4, JUe7t«® 1 0 3 I 101^y 3 -h 3 
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liffix^— 1 0 3 tnm 110 1 *K6»$-a-*»^lciir7 d > 
*©I 1 0 1 ifi^tSitiLfc. 

5 >7T§iJiill£j£ 1 0" 5 P a KW:feSEUfc, y?X-?£I£££-£<S>!I#4 

fc 0 #2£beti*> TO'^t uxtir;u=f ytfx&miK 

J ion [mA/cm 2 ] £-fe;U7'<-T : Vdc [vo 1 t] £t^fc 0 

ywmmm*-?? t L-c*?*.£tt*©-<\ j^yvx^g^iE-r 

10 £ 0 #XE1^ ^XOSMt-C 10-200 mTorr CffiltiS 

Hi? I I l 0 5(i. B40i9ttMi<i:oti>4, «^^*©^Tii 

is m^KTfs-txoK, #*tt©tflff (sus) a^^s^i 1 o ma^x 

■?%mir2>tzib(DZfv-7' 1 1 3 jWHa&i&^ftTfc 0 > 2OOmm0©S@ 
(8inch0©g#IC*@^-r3ifig) ffift^ 1 > hISitffco C ©««>&£ 

ti/c^-^a--/i 1 3®y7X7W7D-f^ ^^tt^syje-rscifc 

20 -fyX^m : J ion£|#fc 0 

[HI 0~H1 3(3. y7X'7li: J ion [mA/cm 2 ] fcSB^fc 
0 1 0 tt E^#J©^m*@ ( 1 0 3 e ) ©<£# V - Kft Lfc*^ 0 1 Hi 
WffiflOOJBiftWffi (1 0 3w) ©*rt/7-Kfl:Lfcii£ N HI 2{SN^ijcD©^T 
H@ (1 0 3 n) <Db--hV- Kft Lfci§&< IE] 1 3 li S ftfflflOJSBrM 
25 (1 0 3 s) ©*rt7- WfcL;teii£, **n**ti^UT^5 0 JSbFM 

fo<Ddp t bfrt>(DmM. mm-i^yX^m (Jion) TfcSo 

f 1 i:li> El 1 0H21 3»c*j^Tfflli^SCT©*i**^LA:o 
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HUB, $x'>fc:fcltS-fe;U7'<>r7**<a : Vdc [volt] 
HT&<So *fcBI 1 5(i, El 1 OHH 1 3\Z^lstz73X-?&m : J ion [mA 
/cm 2 ] 0ifeg*ffl»T^Lfc7'5:7-C&5o 

Ell 4&tfg|l 5*m^ E^$iJ©^rJtBS (3 0 2 e) V- RfcLfc*g£ 

t> ffiiE-e# & i ^ v %mtm s> n * - £ « ^tu^ tz 0 ?tzt>z y 
(nas^j2) 

EHI©|^ >e-^>X*PSfi"r-B¥S 1 0 4 e £LT£«g 
fOn>f^4ffll\ y^X^K: J ion [mA/cm 2 ] i-b;i/7^<'f 77. 
15 tfi: Vdc [volt] 1 £PttS 0 =i >f>tC§i*, 

k 7, ik 21 [pF] (ht^^i, -> 3 - h$-tbti#£ mmmicom 

c©<h£, ttL<D3*?<DmG'(>\£-jr>xZn&'tZ^W: (104w, 
10 4ru 104s) ttWm*HZ7a-7-4 >y$-&tz 0 

20 ffeo^ia, i il^ttt Ufco 

HI 6li^x^(CfcJt^-fe;U7A-r7XS{4 : Vdc [v o 1 t] g) 1 7(3 
-y'vX^K: J ion [mA/cm 2 ] ^iS^fc^TiSo 

:C20(D^57^^ EgfflOS^^ > hf-^>^*fta<i (2 1 

[pF] ) t-T5c:ilc<fc^T> $/ 3 -h£tf/di£J;9ii^Vdc&«t:0oo N 
25 S£*ESflJJ-CT*<ort^^5Xv!BaFfeffl|jET?#5c: kfrftfritz 0 

mm 3) 

*|aj-cii, n-fct^T^M«^ (ioo [MHz] ) £EMn-r<5Sfcfr 

10131 0©£# (E@#]©^#y- Ktt) tl^liLfco 
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m 1 8 1 1 ©£@ (io6tio7) \z.m\Ltzm&. m 1 9 

1 I©+«# (10 6) ©*KEPflnl^i|£x 13 2 0 (i ESfl|iJ©ft£M 
(1 0 7 e) ©*KEPflnLfci*^ HI 2 1 te£T©m«@ (10 7) KEDflnL 

g|l 8&tfg|l 9T(i> EPJjDfi;ft©tefctfc??HH\ Vdc©' < 5 'V 
ffiEiftm#*WtaL;fc&£#a&ftttJ&^fco 02O"CWx HI 8&tf!31 9fc 
Jfc^TVdcO'^y+jM^ </,j;Sffi|S|J&<*ofco 13 2 l©ig£^ 01 8H2 

2 0(Cj:l:-<TVdc©^'5 > y+^l : L<«T^§c:<i:^^o/Co "Ttt*>^ £ 
10 TOftEUffi (10 7) (CiSSSJftffc'J^Bl^S-^'es Vdc©'<5y*£ffiKM 

02 «gl Ifci«E»*E|]Jjn£UE^i|£ (132 1, 0W) © 

Vdcli2 0 VJsJ±©'<7 'V <9> S#©jgSlC^ + -v > 7y^y-i?©!i 

itfrhzcDizttix, wmi i©^T©^iin^ (i 07) iznmmzmuLtz 

15 ®& (132 1, 7 5W) H<iVdc©A5'y+*3 VfH£jCfl];i£ft3©T\ f- 
t-v7 7 7°?V - L < So 

132 2 (i x Wifflfl^li (1 0 7w) ©^^EUttlLtt^ofclS^^-rig 
*-C*So C©&3K3, H2 Of'^UfcE^f|©^.ji*@ (1 0 7e) ©^(cEfl 

20 ©ftEWffi ( i o 7 ) KEPfln-r* c i^"C*«t^fc, 

WCte, fcffi IK l 3. 5 6 [MH z ] it^M^x I I (Dftm^lZ 

moo [mh z] (Dmmmmtizztiz'nmnLtz-hK mm 1 1 i*£$uc7° 

5XT©IMmm»J (•>x/>H*?ys-b;i/7/<>f 7X«teVdc©WS#a,i: L 

25 (f 2) tLTiis nmuzmm+zmfitiiofiim. u n .t^i^ast** 

ffll^o ^©iS31> /hStt&AttfcT. VdcffliEM^^nSo f 2&f 1 J: 
•JiSt^S&teLfclS^ TO I Ifcrt^SVd c*</h$<« Sfctos TO I I 
#*/<y*3ftfc< <tt*a&£t>** 0 ( f 2 = f 1 ) 
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25 

l\> L^LWtK f 1 t f 2©M£-f b-f^©I*{Cck^T N f 2 = f 1 <h 
(HMiJ4) 

5 (D'pu < i: fe±Miii§!^^»«@ d02) %mf&-tzmm'&mfrt>ts % 
mmmm (i o 3) ©tfm^ rsii*©®** (ios) £©*B3w*£ieM£^;t 

Tx 18SI (10 1) K*EStt5gf*±075Xv!&£: J i ©tf^il^ 

^©Kj-tt^o^T^rrL/co ^oiis f^ms (i o 3) ©jBtmss#fc*t 

ItRffltttLfc, dd-C, liSAS® (10 2) £M-f£/sjEJrtt@ (10 3) 
10 ©§£Sft (10 8) #J©MM©M2§i$£U 8£ft (1 0 8) ©gS£D£ 

±K»fllf*fil (10 3) (10 8) <h©*IStfi*JttEII©£!gli x JS9t« 

i©S*i:Wt^R*fi^L^»5:<!:i:J;oT, &©4i§9©@6B 
(112 9 (a) ~ (d) ) £tfeSEl/fco 
15 EB4-1 : J§^ra©S(*M-rSR9a:K©gdL3fr< N SftCDita^DJ;*) 

(02 9 (a) ) o 

&mu*m& (Ei 2 9 (b> ) „ 

20 §Cvt§£ (02 9 (c) ) o 

!Eg4-4 :ft#©£IB(i:|S|l*fc. fflS&Slfrfc&ttttl^te (02 9 (d) ) „ 

±ie j i mmim. M3o mm 1 1 (Dm^mzmm i ©&i£flw®Ei) 

fcijrf «* 5 £x «fi I ©gtt£ttfi-f 5SR# (1H?7°? :10 1a) Ktfttffc:/ 

d-7- (ia*OEn©&g) zm^tio -tut>h, -?u--f\u WMvwm^m. 
25 i o 9 \z «t r> x± bizw=?m<Dffiti<D'j>t£ < t *>±mm ( e mm) frtTWtw 

(Will) 2 0mmP B 1HT3gi2abfc o 3 &©|y]Hltt 6 0 mm"C 

TO©«'J£^ >^3S^©^*a*<t-5lcEllLfeo EBUfc7D-:/ 
©»lis 4>&K9flg N ±a (Nffifiil) SOTS (Sffifflfl) ic**ieft5<@T& 
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mmnrn ( 1 o 3) tmm i ©»***iilt^s«s# (iou) 

1 mmi Lfc 0 
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